Activation of cultured rat hypothalamic dopaminergic neurons by long-term but not short-term treatment with prolactin.
Pituitary prolactin (PRL) secretion is inhibited by hypothalamic GABAergic and dopaminergic (DAergic) systems. PRL, in turn, appears to be capable of activating these neurons, thus, providing for a negative feedback regulation. We have recently shown that cultured hypothalamic GABAergic- but not DAergic neurons respond to PRL with a rapid increase in intracellular free calcium. Here, we demonstrate that cultured hypothalamic DAergic neurons can be activated in terms of synthesis of dihydroxyphenylalanine (DOPA) by long-term PRL treatment. Short-term PRL treatment was ineffective. It is concluded that hypothalamic DAergic neurons are indeed capable of responding to PRL. However, their response differs from that of GABAergic neurons with respect to time scale and signal transduction. We suggest that the two types of hypothalamic cells are involved in separate feedback loops that provide for tonic and rapid regulation of pituitary PRL secretion, respectively.